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specified rules and regulations and the com-
pliance schedules pertaining thereto. 

[37 FR 2581, Feb. 2, 1972. Redesignated at 37 
FR 10846, May 31, 1972] 

Subpart FFF—Commonwealth of 
the Northern Mariana Islands 

§ 52.2900 Negative declaration. 
(a) Air Pollution Implementation 

Plan for the Commonwealth of the 
Northern Mariana Islands. 

(1) Letter of December 15, 1982, from 
the Governor to EPA, which is a nega-
tive declaration indicating no major 
lead sources and continued attainment 
and maintenance of the National 
Standards for lead. 

[51 FR 40799, Nov. 10, 1986] 

§ 52.2920 Identification of plan. 
(a) Title of plan: ‘‘Air Pollution Im-

plementation Plan for the Common-
wealth of the Northern Mariana Is-
lands. 

(b) [Reserved] 
(c) The plan revisions described 

below were officially submitted on the 
dates specified. 

(1) On February 19, 1987 the Gov-
ernor’s representative submitted regu-
lations adopted as signed on December 
15, 1986 and published in the Common-
wealth Register, Volume 9, Number 1, 
pages 4862–94, on January 19, 1987, as 
follows: 

(i) Incorporation by reference. (A) 
‘‘CNMI AIR POLLUTION CONTROL 
REGULATIONS’’ pertaining to the 
preconstruction review of new and 
modified major sources of lead, as fol-
lows. 

Part I—Authority 
Part II—Purpose and Policy 
Part III—Policy 
Part IV—Definitions 
Part V—Permitting of New Sources and 

Modifications 
Part VI—Registration of Existing Sources 
Part VII—Sampling, Testing and Reporting 

Methods 
Part IX—Fees 
Part X—Public Participation 
Part XI—Enforcement 
Part XII—Severability 
Part XIII—Effective Date 
Part XIV—Certification 

[52 FR 43574, Nov. 13, 1987] 

APPENDIXES A–C TO PART 52 
[RESERVED] 

APPENDIX D TO PART 52—DETERMINA-
TION OF SULFUR DIOXIDE EMISSIONS 
FROM STATIONARY SOURCES BY CON-
TINUOUS MONITORS 

1. Definitions. 
1.1 Concentration Measurement System. The 

total equipment required for the continuous 
determination of SO2 gas concentration in a 
given source effluent. 

1.2 Span. The value of sulfur dioxide con-
centration at which the measurement sys-
tem is set to produce the maximum data dis-
play output. For the purposes of this meth-
od, the span shall be set at the expected 
maximum sulfur dioxide concentration ex-
cept as specified under section 5.2, Field Test 
for Accuracy. 

1.3 Accuracy (Relative). The degree of cor-
rectness with which the measurement sys-
tem yields the value of gas concentration of 
a sample relative to the value given by a de-
fined reference method. This accuracy is ex-
pressed in terms of error which is the dif-
ference between the paired concentration 
measurements expressed as a percentage of 
the mean reference value. 

1.4 Calibration Error. The difference be-
tween the pollutant concentration indicated 
by the measurement system and the known 
concentration of the test gas mixture. 

1.5 Zero Drift. The change in measurement 
system output over a stated period of time of 
normal continuous operation when the pol-
lutant concentration at the time for the 
measurement is zero. 

1.6 Calibration Drift. The change in meas-
urement system output over a stated period 
of time of normal continuous operation when 
the pollutant concentration at the time of 
the measurement is the same known upscale 
value. 

1.7 Response Time. The time interval from 
a step change in pollutant concentration at 
the input to the measurement system to the 
time at which 95 percent of the cor-
responding final value is reached as dis-
played on the measurement system data 
presentation device. 

1.8 Operational Period. A minimum period 
of time over which a measurement system is 
expected to operate within certain perform-
ance specifications without unscheduled 
maintenance, repair or adjustment. 

1.9 Reference Method. The reference meth-
od for determination of SO2 emissions shall 
be Method 8 as delineated in Part 60 of this 
chapter. The analytical and computational 
portions of Method 8 as they relate to deter-
mination of sulfuric acid mist and sulfur tri-
oxide, as well as isokinetic sampling, may be 
omitted from the overall test procedure. 

2. Principle and Applicability. 
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2.1 Principle. Gases are continuously sam-
pled in the stack emissions and analyzed for 
sulfur dioxide by a continuously operating 
emission measurement system. Performance 
specifications for the continuous measure-
ment systems are given. Test procedures are 
given to determine the capability of the 
measurement systems to conform to the per-
formance specifications. Sampling may in-
clude either the extractive or nonextractive 
(in-situ) approach. 

2.2 Applicability. The performance speci-
fications are given for continuous sulfur di-
oxide measurement systems applied to non-
ferrous smelters. 

3. Apparatus. 
3.1 Calibration Gas Mixture. Mixture of a 

known concentrations of sulfur dioxide in 
oxygen-free nitrogen. Nominal volumetric 
concentrations of 50 percent and 90 percent 
of span are recommended. The mixture of 90 
percent of span is to be used to set and to 

check the span and is referred to as the span 
gas. The gas mixtures shall be analyzed by 
the Reference Method at least two weeks 
prior to use or demonstrated to be accurate 
and stable by an alternate method subject to 
approval of the Administrator. 

3.2 Zero Gas. A gas containing less than 1 
ppm sulfur dioxide. 

3.3 Equipment for measurement of sulfur 
dioxide concentration using the Reference 
Method. 

3.4 Chart Record. Analog chart recorder, 
input voltage range compatible with ana-
lyzer system output. 

3.5 Continuous measurement system for 
sulfur dioxide. 

4. Measurement System Performance Speci-
fications. 

The following performance specifications 
shall be met in order that a measurement 
system shall be considered acceptable under 
this method. 

TABLE I—PERFORMANCE SPECIFICATIONS 

Parameter a Specification 

1. Accuracy a ............................................................................. ™20 percent of reference mean value. 
2. Calibration Error a ................................................................. ™5 percent of each (50%, and 30%) calibration gas mixture. 
3. Zero Drift (2-hours) a ............................................................ ™2 percent of emission standard. 
4. Zero Drift (24-hours) a .......................................................... ™4 percent of emission standard. 
5. Calibration Drift (2-hours) a ................................................... ™2 percent of emission standard. 
6. Calibration Drift (24-hours) a ................................................. ™5 percent of emission standard. 
7. Response Time ..................................................................... ™5 minutes maximum. 
8. Operational Period ................................................................ ™168 hours minimum. 

a Expressed as sum of absolute mean value plus 95 percent confidence interval of a series of tests. 

5. Performance Specification Test Procedures. 
The following test procedures shall be used 

to determine compliance with the require-
ments of paragraph 4: 

5.1 Calibration test. 
5.1.1 Analyze each calibration gas mixture 

(50 percent, 90 percent) for sulfur dioxide by 
the Reference method and record the results 
on the example sheet shown in Figure D–1. 
This step may be omitted for nonextractive 
monitors where dynamic calibration gas 
mixtures are not used (see section 5.1.2). 

5.1.2 Set up and calibrate the complete 
measurement system according to the manu-
facturer’s written instructions. This may be 
accomplished either in the laboratory or in 
the field. Make a series of five nonconsecu-
tive readings with span gas mixtures alter-
nately at each concentration (example, 50 
percent, 90 percent, 50 percent, 90 percent, 50 
percent). For nonextractive measurement 
systems, this test may be performed using 
procedures specified by the manufacturer 
and two or more calibration gases whose 
concentrations are certified by the manufac-
turer and differ by a factor of two or more. 
Convert the measurement system output 
readings to ppm and record the results on 
the example sheet shown in Figure D–2. 

5.2 Field Test for Accuracy (Relative), Zero 
Drift and Calibration Drift. Install and operate 
the measurement system in accordance with 
the manufacturer’s written instructions and 
drawings as follows: 

5.2.1 Conditioning Period. Offset the zero 
setting at least 10 percent of span so that 
negative zero drift may be quantified. Oper-
ate the system for an initial 168-hour condi-
tioning period. During this period the system 
should measure the SO2 content of the efflu-
ent in a normal operational manner. 

5.2.2 Operational Test Period. Operate the 
system for an additional 168-hour period. The 
system shall be monitoring the source efflu-
ent at all times when not being zeroed, cali-
brated or backpurged. 

5.2.2.1 Field Test for Accuracy (Relative). 
The analyzer output for the following test 
shall be maintained between 20 percent and 
90 percent of span. It is recommended that a 
calibrated gas mixture be used to verify the 
span setting utilized. During this 168-hour 
test period, make a minimum of nine (9) SO2 
concentration measurements using the Ref-
erence Method with a sampling period of one 
hour. If a measurement system operates 
across the stack or a portion of it, the Ref-
erence Method test shall make a four-point 
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traverse over the measurement system oper-
ating path. Isokinetic sampling and analysis 
for SO3 and H2 SO4 mist are not required. For 
measurement systems employing extractive 
sampling, place the measurement system 
and the Reference Method probe tips adja-
cent to each other in the duct. One test will 
consist of two simultaneous samples with 
not less than two analyses on each sample. 
Record the test data and measurement sys-
tem concentrations on the example sheet 
shown in Figure D–3. 

5.2.2.2 Field Test for Zero Drift and Calibra-
tion Drift. Determine the values given by zero 
and span gas SO2 concentrations at 2-hour 
intervals until 15 sets of data are obtained. 
Alternatively, for nonextractive measure-
ment systems, determine the values given by 
an electrically or mechanically produced 
zero condition, and by inserting a certified 
calibration gas concentration equivalent to 
not less than 20 percent of span, into the 
measurement system. Record these readings 
on the example sheet shown in Figure D–4. 
These 2-hour periods need not be consecutive 
but may not overlap. If the analyzer span is 
set at the expected maximum concentration 
for the tests performed under section 5.2.2, 
then the zero and span determinations to be 
made under this paragraph may be made 
concurrent with the tests under section 
5.2.2.1. Zero and calibration corrections and 
adjustments are allowed only at 24-hour in-
tervals (except as required under section 
5.2.2) or at such shorter intervals as the man-
ufacturer’s written instructions specify. 
Automatic corrections made by the measure-
ment system without operator intervention 
or initiation are allowable at any time. Dur-
ing the entire 168-hour test period, record 
the values given by zero and span gas SO2 
concentrations before and after adjustment 
at 24-hour intervals in the example sheet 
shown in Figure D–5. 

5.3 Field Test for Response Time. 
5.3.1 This test shall be accomplished using 

the entire measurement system as installed 
including sample transport lines if used. 
Flow rates, line diameters, pumping rates, 
pressures (do not allow the pressurized cali-
bration gas to change the normal operating 
pressure in the sample line), etc., shall be at 
the nominal values for normal operation as 
specified in the manufacturer’s written in-
structions. In the case of cyclic analyzers, 
the response time test shall include one 
cycle. 

5.3.2 Introduce a zero concentration of 
SO2 into the measurement system sampling 
interface or as close to the sampling inter-
face as possible. When the system output 
reading has stabilized, switch quickly to a 
known concentration of SO2 at 70 to 90 per-
cent of span. Record the time from con-
centration switching to final stable response. 
After the system response has stabilized at 
the upper level, switch quickly to a zero con-

centration of SO2. Record the time from con-
centration switching to final stable response. 
Alternatively, for nonextractive monitors, a 
calibration gas concentration equivalent to 
20 percent of span or more may be switched 
into and out of the sample path and response 
times recorded. Perform this test sequence 
three (3) times. For each test record the re-
sults on the example sheet shown in Figure 
D–6. 

6. Calculations, Data Analysis and Reporting. 
6.1 Procedure for determination of mean 

values and confidence intervals. 
6.1.1 The mean value of a data set is cal-

culated according to equation D–1. 

X

x

n

i
i

n

=
∑

1 Equation D-1

where: 

xi=individual values. 
S=sum of the individual values. 
x=mean value. 
n=number of data points. 

6.1.2 The 95 percent confidence interval 
(two-sided) is calculated according to equa-
tion D–2. 

C I

Equation D
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χ χ
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where: 

Sxi=sum of all data points. 
t.975 = t1–a/2, and 
C.I.95=95 percent confidence interval esti-

mated of the average mean value. 

TYPICAL VALUES FOR T1¥A/2 

n t.975 n t.975 n t.975 

2 12.706 7 2.447 12 2.201 
3 4.303 8 2.365 13 2.179 
4 3.182 9 2.306 14 2.160 
5 2.776 10 2.262 15 2.145 
6 2.571 11 2.228 16 2.131 

The values in this table are already cor-
rected for n–1 degrees of freedom. Use n equal 
to the number of samples as data points. 

6.2 Data Analysis and Reporting. 
6.2.1 Accuracy (Relative). For each of the 

nine reference method testing periods, deter-
mine the average sulfur dioxide concentra-
tion reported by the continuous measure-
ment system. These average concentrations 
shall be determined from the measurement 
system data recorded under section 5.2.2.1 by 
integrating the pollutant concentrations 
over each of the time intervals concurrent 
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with each reference method test, then divid-
ing by the cumulative time of each applica-
ble reference method testing period. Before 
proceeding to the next step, determine the 
basis (wet or dry) of the measurement sys-
tem data and reference method test data 
concentrations. 

If the bases are not consistent, apply a 
moisture correction to either the referenced 
method concentrations or the measurement 
system concentrations, as appropriate. De-
termine the correction factor by moisture 
tests concurrent with the reference method 
testing periods. Report the moisture test 
method and the correction procedure em-
ployed. For each of the nine test runs, sub-
tract the Reference Method test concentra-
tions from the continuous monitoring sys-
tem average concentrations. Using these 
data, compute the mean difference and the 95 
percent confidence interval using equations 
D–1 and D–2. Accuracy is reported as the sum 
of the absolute value of the mean difference 
and the 95 percent confidence interval ex-
pressed as a percentage of the mean ref-
erence method value. Use the example sheet 
shown in Figure D–3. 

6.2.2 Calibration Error. Using the data from 
section 5.1 of this appendix, subtract the 
measured SO2 value determined under sec-
tion 5.1.1 (Figure D–1) from the value shown 
by the measurement system for each of the 
5 readings at each concentration measured 
under section 5.1.2 (Figure D–2). Calculate 
the mean of these difference values and the 
95 percent confidence intervals according to 
equations D–1 and D–2. The calibration error 
is reported as the sum of absolute value of 
the mean difference and the 95 percent con-
fidence interval as a percentage of each re-
spective calibration gas concentration. Use 
example sheet shown in Figure D–2. 

6.2.3 Zero Drift (2-hour). Using the zero 
concentration values measured each two 
hours during the field test, calculate the dif-
ferences between consecutive two-hour read-
ings expressed in ppm. Calculate the mean 
difference and the confidence interval using 
Equations D–1 and D–2. Report the zero drift 
as the sum of the absolute mean value and 
the confidence interval as a percentage of 
the emission standard. Use example sheet 
shown in Figure D–4. 

6.2.4 Zero Drift (24-hour). Using the zero 
concentration values measured every 24 
hours during the field test, calculate the dif-
ferences between the zero point after zero ad-
justment and the zero value 24 hours later 
just prior to zero adjustment. Calculate the 
mean value of these points and the con-
fidence interval using Equations D–1 and D– 
2. Report the zero drift as the sum of the ab-
solute mean and confidence interval as a per-
centage of the emission standard. Use exam-
ple sheet shown in Figure D–5. 

6.2.5 Calibration Drift (2-hour). Using the 
calibration values obtained at two-hour in-

tervals during the field test, calculate the 
differences between consecutive two-hour 
readings expressed as ppm. These values 
should be corrected for the corresponding 
zero drift during that two-hour period. Cal-
culate the mean and confidence interval of 
these corrected difference values using Equa-
tions D–1 and D–2. Do not use the differences 
between non-consecutive readings. Report 
the calibration drift as the sum of the abso-
lute mean and confidence interval as a per-
centage of the emission standard. Use the ex-
ample sheet shown in Figure D–4. 

6.2.6 Calibration Drift (24-hour). Using the 
calibration values measured every 24 hours 
during the field test, calculate the dif-
ferences between the calibration concentra-
tion reading after zero and calibration ad-
justment and the calibration concentration 
reading 24 hours later after zero adjustment 
but before calibration adjustment. Calculate 
the mean value of these differences and the 
confidence interval using equations D–1 and 
D–2. Report the sum of the absolute mean 
and confidence interval as a percentage of 
the emission standard. Use the example 
sheet shown in Figure D–5. 

6.2.7 Response Time. Using the charts from 
section 5.3 of this Appendix, calculate the 
time interval from concentration switching 
to 95 percent to the final stable value for all 
upscale and downscale tests. Report the 
mean of the three upscale test times and the 
mean of the three downscale test times. For 
nonextractive instruments using a calibra-
tion gas cell to determine response time, the 
observed times shall be extrapolated to 90 
percent of full scale response time. For ex-
ample, if the observed time for a 20 percent 
of span gas cell is one minute, this would be 
equivalent to a 41⁄2-minute response time 
when extrapolated to 90 percent of span. The 
two average times should not differ by more 
than 15 percent of the slower time. Report 
the slower time as the system response time. 
Use the example sheet shown in Figure D–6. 

6.2.8 Operational Period. During the 168- 
hour performance and operational test pe-
riod, the measurement system shall not re-
quire any corrective maintenance, repair, re-
placement, or adjustment other than that 
clearly specified as required in the operation 
and maintenance manuals as routine and ex-
pected during a one-week period. If the 
measurement system operates within the 
specified performance parameters and does 
not require corrective maintenance, repair, 
replacement or adjustment other than speci-
fied above, during the 168-hour test period, 
the operational period will be successfully 
concluded. Failure of the measurement to 
meet this requirement shall call for a repeti-
tion of the 168-hour test period. Portions of 
the test which were satisfactorily completed 
need not be repeated. Failure to meet any 
performance specifications shall call for a 
repetition of the one-week performance test 
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period and that portion of the testing which 
is related to the failed specification. All 
maintenance and adjustments required shall 
be recorded. Output readings shall be re-
corded before and after all adjustments. 

6.2.9 Performance Specifications Testing Fre-
quency. In the event that significant repair 
work is performed in the system, the com-
pany shall demonstrate to the Administrator 
that the system still meets the performance 
specifications listed in Table I of this appen-
dix. The Administrator may require a per-
formance test at any time he determines 
that such test is necessary to verify the per-
formance of the measurement system. 

7. References. 
7.1 Monitoring Instrumentation for the 

Measurement of Sulfur Dioxide in Stationary 
Source Emissions, Environmental Protection 
Agency, Research Triangle Park, N.C., Feb-
ruary 1973. 

7.2 Instrumentation for the Determination of 
Nitrogen Oxides Content of Stationary Source 
Emissions, Environmental Protection Agen-
cy, Research Triangle Park, N.C., APTD 0847, 

Vol. I, October 1971; APTD 0942, Vol. II, Jan-
uary 1972. 

7.3 Experimental Statistics, Department of 
Commerce, Handbook 91, 1963, p. 3–31, para-
graphs 3–3.1.4. 

7.4 Performance Specifications for Sta-
tionary-Source Monitoring Systems for Gases, 
and Visible Emissions, Environmental Protec-
tion Agency, Research Triangle Park, N.C., 
EPA–650/2–74–013, January 1974. 

FIGURE D–1—ANALYSIS OF CALIBRATION GAS 
MIXTURES 

Date ————— Reference Method Used ————— 

Mid Range Calibration Gas Mixture 

Sample 1 ...................................................................... ppm 
Sample 2 ...................................................................... ppm 
Sample 3 ...................................................................... ppm 
Average ........................................................................ ppm 

High Range (span) Calibration Gas Mixture 

Sample 1 ...................................................................... ppm 
Sample 2 ...................................................................... ppm 
Sample 3 ...................................................................... ppm 
Average ........................................................................ ppm 

FIGURE D–2—CALIBRATION ERROR DETERMINATION 
Calibration gas mixture data (from fig. D–1): Mid (50 percent) average——p/m, high (90 percent) average——p/m 

[See footnotes at end of table] 

Run No. Calibration gas concentration 1 Measurement system reading, p/m Differences, p/m 2 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

11 

12 

13 

14 

15 

Percent of full scale 
reading 

50% mid 90% high 

Mean difference ......................................................................................................................................... .................. ..................
Confidence interval .................................................................................................................................... ±.............. ±.............. 
Calibration error=Mean difference 3 + C.I. / Average calibration gas concentration × 100 ...................... %.............. %.............. 

1 Mid or high. 
2 Calibration gas concentration—measurement system reading. 
3 Absolute value. 
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FIGURE D–3—ACCURACY 

Date 
and 
time 

Test No. Reference method samples Analyzer 1-hour average 1 (p/m) Difference 2 (p/m) 

1.

2.

3.

4.

5.

6.

7.

8.

9.

Mean difference= —————p/m. 
95 percent confidence interval=+ —————p/m. 
Mean Reference method value= —————p/m. 
Accuracy=Mean difference (absolute value)+95 percent confidence interval/Mean reference method value×100———percent 

1 Explain method used to determine average. 
2 Difference=the 1-h average minus the reference method average. 

FIGURE D–4—ZERO AND CALIBRATION DRIFT (2 H) 

Date 

Time 
Date set 

No. 
Zero 

reading 

Zero 
drift (D 
zero) 

Span 
reading (D span) 

Calibra-
tion drift 
(D span- 
D zero) Begin End 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

Zero drift=[mean zero drift 1——— + CI (zero) ——— ÷emission standard]×100= ———. 
Calibration drift=[mean span drift 1 ——— CI + CI (span) ——— ÷emission standard]×100= ———. 

1 Absolute value. 

FIGURE D–5—ZERO AND CALIBRATION DRIFT (24 HR) 

Date and time Zero reading Zero drift (D zero) Span reading (after 
zero adjustment) 

Calibration drift (D 
span) 
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FIGURE D–5—ZERO AND CALIBRATION DRIFT (24 HR)—Continued 

Date and time Zero reading Zero drift (D zero) Span reading (after 
zero adjustment) 

Calibration drift (D 
span) 

Zero drift=[mean zero drift 1——— + CI (zero) ——— ÷emission standard]×100= ———. 
Calibration drift=[mean span drift 1——— + CI (span) ——— ÷emission standard]×100= ———. 

1 Absolute value. 

FIGURE D–6—RESPONSE TIME 

Date of Test llll. 
Span Gas Concentration llll ppm. 
Analyzer Span Setting llll ppm. 
Upscale: 

1 llll seconds. 
2 llll seconds. 
3 llll seconds. 

Average upscale response llll seconds. 
Downscale: 

1 llll seconds. 
2 llll seconds. 
3 llll seconds. 

Average downscale response llll seconds. 
System response time=slower time ll sec-

onds. 

Percent deviation from slowest 
time=average upscale¥average down-
scale×100%/slower time 

[40 FR 5517, Feb. 6, 1975] 

APPENDIX E TO PART 52—PERFORMANCE 
SPECIFICATIONS AND, SPECIFICATION 
TEST PROCEDURES FOR MONITORING 
SYSTEMS FOR EFFLUENT STREAM 
GAS VOLUMETRIC FLOW RATE 

1. Principle and applicability. 
1.1 Principle. Effluent stream gas volu-

metric flow rates are sampled and analyzed 
by a continuous measurement system. To 
verify the measurement system perform-
ance, values obtained from the measurement 
system are compared against simultaneous 
values obtained using the reference method. 
These comparison tests will be performed to 
determine the relative accuracy, and drift of 
the measurement system over the range of 
operating conditions expected to occur dur-
ing normal operation of the source. If the 
measurement system is such that the speci-
fied tests in section 5.1 for drift do not apply, 
those test procedures shall be disregarded. 

1.2 Applicability. This method is applicable 
to subparts which require continuous gas 
volumetric flow rate measurement. Speci-

fications are given in terms of performance. 
Test procedures are given for determining 
compliance with performance specifications. 

2. Apparatus. 
2.1 Continuous measurement system for 

determining stack gas volumetric flow rate. 
2.2 Equipment for measurement of stack 

gas volumetric flow rate as specified in the 
reference method. 

3. Definitions. 
3.1 Measurement system. The total equip-

ment required for the determination of the 
gas volumetric flow rate in a duct or stack. 
The system consists of three major sub-
systems: 

3.1.1 Sampling interface. That portion of 
the measurement system that performs one 
or more of the following operations: Delinea-
tion, acquisition, transportation, and condi-
tioning of a signal from the stack gas and 
protection of the analyzer from any hostile 
aspects of the source environment. 

3.1.2 Analyzer. That portion of the meas-
urement system which senses the stack gas 
flow rate or velocity pressure and generates 
a signal output that is a function of the flow 
rate or velocity of the gases. 

3.1.3 Data presentation. That portion of the 
measurement system that provides a display 
of the output signal in terms of volumetric 
flow rate units, or other units which are con-
vertible to volumetric flow rate units. 

3.2 Span. The value of gas volumetric flow 
rate at which the measurement system is set 
to produce the maximum data display out-
put. For the purposes of this method, the 
span shall be set at 1.5 times the maximum 
volumetric flow rate expected under varying 
operating conditions of the source. 

3.3 Zero drift. The change in measurement 
system output over a stated period of time of 
normal continuous operation when gas volu-
metric flow rate at the time of the measure-
ments is zero. 

3.4 Calibration drift. The change in meas-
urement system output over a stated time 
period of normal continuous operation when 
the gas volumetric flow rate at the time of 
the measurement is 67 percent of the span 
value. 
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3.5 Operation period. A minimum period of 
time over which a measurement system is 
expected to operate within certain perform-
ance specifications without unscheduled 
maintenance, repair, or adjustment. 

3.6 Orientation sensitivity. The angular tol-
erance to which the sensor can be misaligned 
from its correct orientation to measure the 
flow rate vector before a specified error oc-

curs in the indicated flow rate compared to 
the reference flow rate. 

3.7 Reference method. Method 2 as delin-
eated in 40 CFR Part 60. 

4. Measurement system performance specifica-
tions. A measurement system must meet the 
performance specifications in Table E–1 to be 
considered acceptable under this method. 

TABLE E–1 

Parameter Specifications 

Accuracy (relative) ....................................................................... <10 percent of mean reference value (paragraph 6.3.1). 
Zero drift (24 hours) .................................................................... <3 percent of span (paragraph 6.3.2). 
Calibration drift (24 hours) ........................................................... <3 percent of span (paragraph 6.3.3). 
Operational period ....................................................................... <168 hours minimum. 

5. Test procedures. 
5.1 Field test for accuracy, zero drift, cali-

bration drift, and operation period. 
5.1.1 System conditioning. Set up and oper-

ate the measurement system in accordance 
with the manufacturer’s written instructions 
and drawings. Offset the zero point of the 
chart recorder so that negative values up to 
5 percent of the span value may be reg-
istered. Operate the system for an initial 168- 
hour conditioning period. During this initial 
period, the system should measure the gas 
stream volumetric flow rate in a normal 
operational manner. After completion of this 
conditioning period, the formal 168-hour per-
formance and operational test period shall 
begin. 

5.1.2 Field test for accuracy and operational 
period. During the 168-hour test period, the 
system should be continuously measuring 
gas volumetric flow rate at all times. During 
this period make a series of 14 volumetric 
flow rate determinations simultaneously 
using the reference method and the measure-
ment system. The 14 determinations can be 
made at any time interval at least one hour 
apart during the 168-hour period except that 
at least one determination on five different 
days must be made with one determination 
on the last day of such period. The deter-
minations shall be conducted over the range 
of volumetric flow rates expected to occur 
during normal operation of the source. The 
measurement system volumetric flow rate 
reading corresponding to the period of time 
during which each reference method run was 
made may be obtained by continuous inte-
gration of the measurement system signal 
over the test interval. Integration may be by 
use of mechanical integration of electrical 
units on the chart recorder or use of a pla-
nimeter on the strip chart recorder. The lo-
cation and orientation of the reference meth-
od measurement device and the measure-
ment system should be as close as practical 
without interference, but no closer than 1.3 
cm (0.5 inch) to each other and shall be such 

that dilution air or other interferences can-
not be interjected into the stack or duct be-
tween the pitot tube and the measurement 
system. Be careful not to locate the ref-
erence method pitot tube directly up or down 
stream of the measurement system sensor. 

5.1.3 Field test for calibration drift and zero 
drift. At 24-hour intervals, but more fre-
quently if recommended by the manufac-
turer, subject the measurement system to 
the manufacturer’s specified zero and cali-
bration procedures, if appropriate. Record 
the measurement system output readings be-
fore and after adjustment. Automatic correc-
tions made by the system without operator 
intervention are allowable at anytime. 

5.1.4 Field test for orientation sensitivity. If 
a velocity measurement system is either a 
single point measurement device or a pres-
sure sensor or any other device such as pitot 
tube which uses the flow direction of the test 
gas, then the following test shall be followed 
and a performance specification of ±10 de-
grees device orientation sensitivity for ±4 
percent flow rate determination accuracy 
must be met in order for the measurement 
system to be considered acceptable under 
this method. This is in addition to the per-
formance specifications given in paragraph 4 
of this appendix. During a period of rel-
atively steady state gas flow, perform the 
following orientation test using the meas-
urement system. The system should be con-
tinuously measuring gas velocity at all 
times. Rotate the measurement 10° on each 
side of the direction of flow in increments of 
5°. Perform this test three times each at: 

(1) Maximum operating velocity (±15 per-
cent); 

(2) 67 percent ±7.5 percent of the maximum 
operating velocity; and 

(3) 33 percent ±7.5 percent of the maximum 
operating velocity if (2) and (3) are normal 
operating practices. 

6. Calculations data analysis and reporting. 
6.1 Procedure for determination of stack gas 

volumetric flow rate. Calculate the reference 
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stack gas velocity and corresponding stack 
gas volumetric flow rate with the calibrated 
type S pitot tube measurements by the ref-
erence method. Calculate the measurement 
system stack gas volumetric flow rate as 
specified by the manufacturer’s written in-
structions. Record the volumetric flow rates 
for each in the appropriate tables. 

6.2 Procedure for determination of mean val-
ues and 95 percent confidence intervals. 

6.2.1 Mean value. The mean value of a data 
set is calculated according to Equation E–1. 

EQUATION E–1 

χ χ=
=
∑1

1
n i

i
where: 
xi=individual values. 
S=sum of the individual values. 
x=mean value. 
n=data points. 

6.2.2 95 percent confidence level. The 95 per-
cent confidence level (two sided) is cal-
culated according to Equation E–2. 

EQUATION E–2 

C I
t

n n
n i i. . .

95
975 2

1
2=

− ( ) − ( )∑ ∑χ χ

where: 
Sxi=sum of all data points. 
(Sxi)=sum of squares of all data points. 
C.I.95=95 percent confidence interval esti-

mate of the average mean value. 

VALUES FOR t.975 

n t.975 n t.975 n t.975 

2 12.706 7 2.447 12 2.201 
3 4.303 8 2.365 13 2.179 
4 3.182 9 2.306 14 2.160 
5 2.776 10 2.262 15 2.145 
6 2.571 11 2.228 16 2.131 

The values in this table are already cor-
rected for n–1 degrees of freedom. Use n 
equal to the number of samples as data 
points. 

6.3 Data analysis and reporting. 
6.3.1 Accuracy (relative). First, calculate 

the mean reference value (Equation E–1) of 
the 14 average volumetric flow rates cal-
culated by the reference method. Second, 
from the 14 pairs of average volumetric flow 
rates calculated by the reference method and 
measurement system volumetric flow rate 
readings, calculate the mean value (Equa-
tion E–1) of the differences of the 14 paired 
readings. Calculate the 95 percent confidence 
interval (Equation E–2) using the differences 
of fourteen paired readings. To calculate the 

values in the second part of this section sub-
stitute di for xi and d for x in Equations E– 
1 and E–2 where di equals the difference of 
each paired reading and d equals the mean 
value of the fourteen paired differences. 
Third, report the sum of the absolute mean 
value of the differences of the fourteen 
paired readings and the 95 percent confidence 
interval of the differences of value cal-
culated in the first part of the section. Di-
vide this total by the mean reference value 
and report the result as a percentage. This 
percentage is the relative accuracy. 

6.3.2 Zero drift (24 hour). From the zero 
values measured each 24 hours during the 
field test, calculate the differences between 
successive readings expressed in volumetric 
flow rate units. Calculate the mean value of 
these differences and the confidence interval 
of these differences using Equations E–1 and 
E–2. Report the sum of the absolute value of 
the mean difference and the confidence in-
terval as a percentage of the measurement 
system span. This percentage is the zero 
drift. 

6.3.3 Calibration drift (24 hour). From the 
calibration values measured every 24 hours 
during the field test calculate the differences 
between: (1) The calibration reading after 
zero and calibration adjustment, and (2) the 
calibration reading 24 hours later after zero 
adjustment but before calibration adjust-
ment. Calculate the mean value of these dif-
ferences and the confidence interval using 
Equations E–1 and E–2. Report the sum of 
the absolute value of the mean difference 
and confidence interval as a percentage of 
the measurement system span. This percent-
age is the calibration drift. 

6.3.4 Operation period. Other than that 
clearly specified as required in the operation 
and maintenance manual, the measurement 
system shall not require any corrective 
maintenance, repair, replacement or adjust-
ment during the 168-hour performance and 
operational test period. If the measurement 
system operates within the specified per-
formance parameters and does not require 
corrective maintenance, repair, replacement 
or adjustment other than as specified above 
during the 168-hour test period, the oper-
ational period will be successfully concluded. 
Failure of the measurement to meet this re-
quirement shall call for a repetition of the 
168-hour test period. Portions of the test, ex-
cept for the 168-hour field test period, which 
were satisfactorily completed need not be re-
peated. Failure to meet any performance 
specifications shall call for a repetition of 
the one-week performance test period and 
that portion of the testing which is related 
to the failed specification. All maintenance 
and adjustments required shall be recorded. 
Output readings shall be recorded before and 
after all adjustments. 

VerDate Aug<04>2004 09:51 Sep 17, 2004 Jkt 203143 PO 00000 Frm 00920 Fmt 8010 Sfmt 8002 Y:\SGML\203143T.XXX 203143T E
R

01
JY

80
.0

00
<

/M
A

T
H

>
E

R
01

JY
80

.0
01

<
/M

A
T

H
>



921 

Environmental Protection Agency Pt. 52, App. F 

6.3.5 Orientation sensitivity. In the event 
the conditions of paragraph 5.1.4 of this ap-
pendix are required, the following calcula-
tions shall be performed. Calculate the ratio 
of each measurement system reading divided 
by the reference pitot tube readings. Graph 

the ratio vs. angle of deflection on each side 
of center. Report the points at which the 
ratio differs by more than ±4 percent from 
unity (1.00). 

[40 FR 5521, Feb. 6, 1975] 

APPENDIX F TO PART 52—CLEAN AIR ACT SECTION 126 PETITIONS FROM EIGHT 
NORTHEASTERN STATES: NAMED SOURCE CATEGORIES AND GEOGRAPHIC COVERAGE 

The table and figures in this appendix are cross-referenced in § 52.34. 

TABLE F–1—NAMED SOURCE CATEGORIES IN SECTION 126 PETITIONS 

Petitioning state Named source categories 

Connecticut ..................... Fossil fuel-fired boilers or other indirect heat exchangers with a maximum gross heat input rate of 
250 mmBtu/hr or greater and electric utility generating facilities with a rated output of 15 MW or 
greater. 

Maine .............................. Electric utilities and steam-generating units with a heat input capacity of 250 mmBtu/hr or greater. 
Massachusetts ................ Electricity generating plants. 
New Hampshire .............. Fossil fuel-fired indirect heat exchange combustion units and fossil fuel-fired electric generating facili-

ties which emit ten tons of NOX or more per day. 
New York ........................ Fossil fuel-fired boilers or indirect heat exchangers with a maximum heat input rate of 250 mmBtu/hr 

or greater and electric utility generating facilities with a rated output of 15 MW or greater. 
Pennsylvania .................. Fossil fuel-fired indirect heat exchange combustion units with a maximum rated heat input capacity 

of 250 mmBtu/hr or greater, and fossil fuel-fired electric generating facilities rated at 15 MW or 
greater. 

Rhode Island .................. Electricity generating plants. 
Vermont .......................... Fossil fuel-fired electric utility generating facilities with a maximum gross heat input rate of 250 

mmBtu/hr or greater and potentially other unidentified major sources. 
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[64 FR 28323, May 25, 1999] 

EFFECTIVE DATE NOTE: At 69 FR 31505, June 3, 2004, Appendix F was amended by adding a 
new figure F—10, effective July 6, 2004. For the convenience of the user, the added text is set 
forth as follows: 

APPENDIX F TO PART 52—CLEAN AIR ACT SECTION 126 PETITIONS FROM EIGHT 
NORTHEASTERN STATES: NAMED SOURCE CATEGORIES AND GEOGRAPHIC COVERAGE 

* * * * * 
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